Regulation of the synthetic rate of gonadotropin-releasing hormone receptors in rat pituitary cell cultures by inhibin.
Regulation of steady state levels of plasma membrane receptors for GnRH is the arithmetic result of processes that contribute to the appearance of receptors (synthesis, recycling, and unmasking) less those that contribute to the loss of receptors (degradation, internalization, and inactivation). We have adapted the density shift technique to evaluate specifically the rate of synthesis of GnRH receptors in rat pituitary cell cultures. Recently, it has been shown that inhibin can decrease the steady state levels of GnRH receptors in rat pituitary cell cultures and can block homologous up-regulation of GnRH receptors. In the present study we have evaluated the ability of purified inhibin to affect the synthesis rate of GnRH receptors under basal conditions and after exposure of cultured gonadotropes (from female weanling rats) to GnRH. Cells were exposed to inhibin alone (4 or 12 ng/ml) or to GnRH (10(-10) M) plus inhibin (0.4, 4, or 12 ng/ml) in the presence of densely labeled amino acids. GnRH was administered as a 20-min pulse, but inhibin treatment was continued for up to 2 days. After these treatments, GnRH receptors were covalently linked to a radio-labeled photoaffinity probe (125I- Tyr5-[azido-benzoyl-D-Lys6] GnRH) and solubilized with 1% sodium dodecyl sulfate. Newly synthesized GnRH receptors (those that had incorporated the dense amino acids) were separated from previously synthesized receptors (those containing normal amino acids) by velocity sedimentation through sucrose gradients (O-20% sucrose, 1% sodium dodecyl sulfate, and 10 mM Tris-HCl, pH 7.0; centrifuged at 156,000 x g for 24 h). After velocity sedimentation, gradients were fractionated, and the radioactivity in each fraction was quantified. Treatment with inhibin alone had no effect on the synthesis rate of GnRH receptors compared to that of control cultures (t1/2, 23.5 +/- 0.3 vs. 23.3 +/- 0.3 vs. 22.9 +/- 0.9 h for control, 4 ng/ml inhibin, and 12 ng/ml inhibin, respectively). In contrast, inhibin blocked the stimulation of homologous receptor synthesis by GnRH in a dose-dependent manner (t1/2, 12.2 +/- 0.7 vs. 14.0 +/- 0.7 vs. 19.2 +/- 1.5 vs. 20.0 +/- 2.9 h for GnRH alone and GnRH plus 0.4, 4, or 12 ng/ml inhibin, respectively). These data indicate that in rat pituitary cell cultures, inhibin does not decrease basal levels of GnRH receptors by affecting the synthesis rate of receptors, but prevents up-regulation of GnRH receptors by blocking stimulation of GnRH receptor synthesis by homologous hormone.